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Additional file 1: Table S1 Description of the intervention program according to the TIDieR checklist
	Item number
	Item
	Description 

	1
	Brief name 
	Integrated Social-art Intervention Program

	2
	Why
	Older adults with MCI living in nursing homes often have severe cognitive impairment and low initiative to participate in complex interventions. This program combines arts and social engagement, using self-determination theory as a motivational framework to address lack of motivation and compliance.

	3
	What: materials 
	· Two modules: art experience and art creation
· Various artistic materials
· Points-based incentive system
· WeChat for social connections

	4
	What: procedures
	· Art experience module: exploring artistic materials and expression forms
· Art creation module: based on SDT, incorporating behavioral change techniques
· Each session: ice-breaking/warm-up, theme introduction, art creation, group discussion, evaluation feedback
· Exhibition of participants’ artwork
· Reflective interviews at program end

	5
	Who provided 
	· Two experienced instructors trained in group dynamics and specialized art methods
· Supportive personnel: two social workers and one medical caregiver

	6
	How
	· Group-based, face-to-face format
· More details of the integrated social-art intervention program are provided in Additional Tables 2 and Table 3. 

	7
	Where
	· Activity center or public classroom of the nursing home

	8
	When and how much 
	· 14 weeks (1-2 weeks of art experience module, 3-14 weeks of art creation module), 28 sessions, each session lasting 60 minutes 

	9
	Tailoring
	Themes designed to resonate with participants, incorporating historical events, social contexts, traditional Chinese culture, and nostalgic aspects

	10
	Modifications 
	NA 

	11
	How well: planned 
	Supportive personnel underwent 24 hours of standardized training covering simulations of planned activities, discussions on potential challenges, and effective resolution strategies. An intervention manual was developed to guide the delivery of the intervention. The attendance of the participants was recorded.

	12
	How well: actual
	The dropout rate was 12.5% in the intervention group after the 14-week intervention. Additionally, the average attendance rate in the intervention group, accounting for dropouts, was 86.25% (966 out of 1120 sessions). No adverse events occurred during the intervention period.





Additional file 1: Table S2 The 28 sessions of the integrated social-art intervention program
	Activity stage
	Session
	Activity form
	Activity name
	Activity content

	Art experience 
	Session 01
	Visual arts
	Introduction to visual arts
	Introduce the meaning, content, and key points of materials use of visual arts, demonstrate related activities, and pay attention to the interests and reactions of participants.

	
	Session 02
	Music
	Introduction to music
	Introduce the meaning, content, and key points of materials use of music, demonstrate related activities, and pay attention to the interests and reactions of participants.

	
	Session 03
	Dance and movement
	Introduction to dance and movement
	Introduce the meaning, content, and key points of materials use of dance and movement, demonstrate related activities, and pay attention to the interests and reactions of participants.

	
	Session 04
	Language art
	Introduction to language arts
	Introduce the meaning, content, and key points of materials use of language arts, demonstrate related activities, and pay attention to the interests and reactions of participants.

	Art creation
(Relatedness)
	Session 05
	Visual arts
	Graffiti story
	Group form, participants take turns using different colors to create graffiti, distinguish different objects from the messy lines, and then create and share stories based on their interpretations.

	
	Session 06
	Visual arts
	Woollen rubbing painting
	Group form, participants use woollen to create outlines based on different instructions, use pastel pens to complete the works, and share the least satisfactory work for modification and discussion.

	
	Session 07
	Visual arts
	Underwater world
	Group form, participants watch an underwater world video, discuss the theme, use clay to create marine life, enrich the scene, and share underwater stories around their works.

	
	Session 08
	Visual arts
	Chinese solar terms
	Group form, participants discuss the theme of solar terms, sketch outlines on blank paper, use clay to create scenes, and share their works and the stories of solar terms.

	
	Session 09
	Visual arts
	Ink plum blossom painting
	Personal form, participants cut white paper into vase shapes, crumple the remaining paper for coloring, use straws to blow paint into branch shapes, and use cotton swabs to paint plum blossoms; share related plum blossom poems.

	
	Session 10
	Music
Dance and movement
	My country
	Group form, participants listen to and identify classic songs and singers, familiarize with instruments, and perform impromptu percussion and body movements along with songs.

	
	Session 11
	Language art
	Tribute to lovely people
	Group form, participants are introduced to the origin of August 1st Army Day; they review the stories of soldiers and share their observations and experiences related to the theme.

	
	Session 12
	Language art
	Childhood fun
	Group form, participants engaged in discussions around childhood games and voluntarily shared funny childhood stories.

	Art creation
(Competence)
	Session 13
	Visual arts
	Fireworks night scene
	Personal form, participants recall the beautiful night scene of festive fireworks, scrape patterns on scratch paper with bamboo stick pens, fill them in, and share the stories behind their works.

	
	Session 14
	Visual arts
	Evolution of traditional clothing
	Personal form, participants understand the evolution history of traditional clothing by designing, cutting colorful crepe paper for collage, and adding detailed decorations.

	
	Session 15
	Visual arts
	Chinese Valentine’s Day
	Personal form, participants are introduced to the origin and folk culture of Chinese Valentine’s Day; and they use the twist sticks to create roses.

	
	Session 16
	Visual arts
	Confession of love
	Personal form, participants mainly use quilling techniques to design greeting cards, decorate the blank areas with colored pens, and write what they want to say on the inside page.

	
	Session 17
	Visual arts
	Autumn tree
	Personal form, participants are guided to discuss the characteristics of autumn trees; they use watercolor paints to create patterns and share the story of a tree.

	
	Session 18
	Music
Dance and movement
	Dancing fingers
	Group form, participants combine their understanding of classic songs to design hand gesture dances, expressing their interpretation of the songs.

	
	Session 19
	Language art
	Praise for my motherland
	Group form, participants watch the video of the song “My Motherland and I”, share the impressive events during the development process of the country, recited the lyrics collectively, experienced the spirit of the song.

	
	Session 20
	Language art
	Hometown Delicacies
	Group form, participants start with a short documentary on a local delicacy, engage in a discussion around the theme, and voluntarily share stories about their hometown foods and related experiences.

	Art creation
(Autonomy)
	Session 21
	Visual arts
Language art
	Warm Mid-Autumn Festival
	Personal form, participants discuss the cultural traditions of the Chinese Mid-Autumn Festival; learn and recite Mid-Autumn Festival poems; and paint on a round fan based on the poem's content.

	
	Session 22
	Visual arts
Language art
	Variable characters
	Personal form, participants learn about the origin and characteristics of ancient Chinese oracle bone script and create artworks using these elements.

	
	Session 23
	Visual arts
Dance and movement Language art
	Random combinations
	Personal form, participants randomly select two different numbers (each corresponding to a different object) and create works by imagining the relationship between the two objects.

	
	Session 24
	Visual arts
Language art
	Hands of labor
	Personal form, participants are introduced to the theme through stories about hands that play significant roles in different life stages; they draw hand outlines on white paper, design patterns, fill the hands with colored paper strings, and depict/write about their frequent hand activities; and share their hand stories.

	
	Session 25
	Visual arts
Music
Language art
	Scenery outside the window
	Personal form, participants are guided to recall the scenery outside their windows, discuss the theme, and create works inspired by window views in any format.

	
	Session 26
	Music
Dance and movement
	Rhythmic movements
	Group form, participants watch a video about music notation, rhythm and segment changes, practice rhythms, and then watch a singing video “Life is as Brilliant as Summer Flowers” to appreciate body percussion; and combine body movements and sing along with the music.

	
	Session 27
	Visual arts
Music
Dance and movement Language art
	Double Ninth Festival
	Personal form, participants are introduced to the history and cultural customs of the Double Ninth Festival, discuss related poems, and create works themed around Double Ninth Festival in any format.

	
	Session 28
	Visual arts
Music
Dance and movement Language art
	Life Map
	Personal form, participants sing the song “The Most Beautiful Thing Is the Sunset” to stimulate memories, and then chose stages such as childhood, adolescence, adulthood, or old age to draw / write / sing unforgettable events.











Additional file 1: Table S3 The intervention implementation process of the integrated social-art intervention
	Pre-session Phase

	1. Individual Assessment: To evaluate participants’ cognitive functions, emotional states, and physical health.
2. Plan Formulation: Detailed plans for each session including timing, location, theme, and required materials are confirmed a day prior to the activities.
3. Mock Practice:
· Activity Trial: A trial run helps participants familiarize themselves with the process, with feedback gathered afterward.
· Scenario Simulation: The implementation team simulates the session based on the plan, addressing potential issues and solutions.
4. Announcements:
· Participants receive printed schedules in advance with details of time, place, and session contents.
· The day before, coordinators share the theme and specifics in a dedicated WeChat group.
· On the day, reminders about personal items and safety are broadcasted, and floor leaders ensure punctuality.
5. Venue and Material Preparation:
· The environment is prepared according to the activity needs, with chairs and tables arranged appropriately, adequate ventilation, and restroom facilities checked.
· Equipment like projectors and speakers are set up in advance.
· Art materials related to the theme, along with necessities like tissues and disposable cups, are prepared.


	During Session

	1. Ice breaking/ Warm-up (5 minutes): 
· Self-introduction of facilitators and participants.
· Explanation of the rules and structure of the session briefly.
2. Theme Introduction (5 minutes):
· The purpose, theme, and specifics of the session are presented via slides, prompting participant discussion, and sharing.
3. Art Creation (35 minutes):
· Different art forms such as visual arts, movement to music, and language arts are introduced.
· Participants work in small groups with at least one dedicated facilitator guiding the creative process.
4. Group Discussion (10 minutes): 
· Participants present and discuss their creations within their groups, sharing their experiences and insights.
5. Evaluation Feedback (5 minutes): 
· The facilitator summarizes the session, thanks the participants, and gathers feedback. Reminders for the next session are given, encouraging participants to think creatively in preparation.
6. Implementation Strategies:
· Choice provision, behavioral motivation, instructions on how to perform behaviors, demonstrations, cues, practice opportunities, task gradation, feedback, and social support are strategically implemented.


	Post-session Phase

	1. Reflection and Summary: 
· The team discusses the feedback and their observations to identify areas for improvement.
2. Artwork Sharing: 
· With consent, participant artworks are photographed and shared online or displayed within the facility to foster interaction and experience sharing.
3. Closing Ceremony:
· A graduation ceremony acknowledges participants’ contributions, with memorabilia distributed.
· Participants are invited to share their experiences, culminating in a group photo.





Additional file 1: Table S4 The semi-structured interview guide
1. Reflections on Participation
· Could you share your feelings about joining the program? What prompted you to enroll?
· Probes: Impressions on content, design, dynamics, facilitators, schedule, venue.
2. Experienced Benefits
· Could you describe any positive outcomes from the program?
· Probes: Emotional satisfaction, skills acquired, new connections, among others.
3. Encountered Challenges
· Were there any difficulties or challenges you faced during the program?
· Probes: Participation specifics, activity intensity, time management, group interactions.
4. Program Assessment
· What are the strengths and weaknesses of this program regarding its duration, frequency, intensity, content, format, and supervision?
· Probes: Evaluate the structure and organization of the program, pinpointing what was well-managed and what needs enhancement.
5. Observed Changes
· Has participating in this program led to any changes in your health or general well-being?
· Probes: Reflect on changes in social relationships, memory/cognitive abilities, and mental health. Please detail these changes and elaborate on how you perceive the program has influenced them. 
6. Improvement Suggestions
· What advice would you provide to help improve the design and execution of the program?
· Probes: Offer specific recommendations related to the program’s content, group dynamics, duration, scheduling, and methods of engagement.
7. Program Recommendation
· Would you recommend this program to others? If yes, who do you think would benefit most from it and why?
· Probes: Justification, target audience for participation.











	
Additional file 1: Table S5 Demographic characteristics of the interviewers (N = 15)
	Characteristics
	Number

	Age in years
	

	   Range
	69-93

	   Mean age
	84.73

	Sex
	

	   Female
	9

	   Male
	6

	Education level
	

	   Elementary school or below
	2

	   Junior high school
	3

	   Senior high school or above
	10

	Living status
	

	   Single room
	7

	   Double room
	8




Additional file 1: Table S6 Baseline characteristics and outcome variables of the complete and dropout cases
	Variables
	Total (n = 80)
	Complete cases (n = 55)
	Dropout cases (n = 25)
	P value

	
	
	
	
	

	Demographic characteristics
	
	
	
	

	Age(years)
	86.50 (82.75, 90.00)
	85.24 ± 6.53
	84.56 ± 7.10
	0.687c

	Female
	57 (71.25)
	39 (70.90)
	18 (72.00)
	0.920b

	Education level
	
	
	
	0.606b

	   Elementary school or below
	11 (13.75)
	8 (14.50)
	3 (12.00)
	

	   Junior high school
	17 (21.25)
	10 (18.20)
	7 (28.00)
	

	   Senior high school or above
	52 (65.00)
	37 (67.30)
	15 (60.00)
	

	Living status
	
	
	
	0.346b

	    Single room
	35 (43.75)
	26 (47.30)
	9 (36.00)
	

	    Double room
	45 (56.25)
	29 (52.70)
	16 (64.00)
	

	Family history of dementia
	5 (6.25)
	4 (7.30)
	1 (4.00)
	0.575b

	Primary outcome
	
	
	
	

	MoCA
	19.65 ± 3.25
	19.85 ± 3.03
	19.20 ± 3.72
	0.407c

	Secondary outcomes
	
	
	
	

	AVLT immediate recall
	12.44 ± 4.52
	12.75 ± 4.63
	11.76 ± 4.27
	0.369c

	AVLT short-delay recall
	3 (1.00, 4.25)
	3 (0.00, 5.00)
	3 (1.00, 4.00)
	0.908a

	AVLT long-delay recall
	2.50 (0.00, 4.00)
	3 (0.00, 4.00)
	2 (0.50, 4.00)
	0.792a

	AVLT recognition
	18.58 ± 3.46
	18.80 ±3.52
	18.08 ±3.34
	0.392c

	STT-A
	94.50 (69.75, 113.25)
	95.00 (66.00, 116.00)
	91.00 (70.50, 112.50)
	0.938a

	STT-B
	210 (180.00, 264.75)
	207 (168.00, 260.00)
	244.00 (191.00, 298.50)
	0.196a

	VFT
	13.50 ± 3.00
	14.18 ± 2.58
	12.00 ± 3.35
	0.002c

	DST
	11.50 ± 1.85
	11.69 ± 1.67
	11.08 ± 2.18
	0.172c

	BNT
	18.27 ± 4.36
	18.58 ± 3.87
	17.60 ± 5.32
	0.354c

	LSNS
	14.31 ± 6.47
	14.08 ± 6.16
	14.42 ± 6.66
	0.830c

	LSNS-family
	8.16 ± 3.47
	8.32 ± 3.25
	8.09 ± 3.60
	0.786c

	LSNS-friend
	6 (4.00, 9.00)
	6 (4.00, 9.00)
	6 (2.50, 9.00)
	0.625a

	BPNS
	120 (105.25, 128.25)
	111.92 ± 25.36
	118.82 ± 17.53
	0.162c

	BPNS-autonomy
	42 (36.75, 45.00)
	38.84 ± 9.03
	40.71 ± 6.95
	0.314c

	BPNS-competence
	30.05 ± 6.83
	29.28 ± 7.96
	30.40 ± 6.30
	0.500c

	BPNS-related
	47.50 (42.00, 53.00)
	43.80 ± 10.75
	47.33 ± 6.73
	0.078c

	GDS
	1 (0.00, 4.00)
	1 (0.00, 3.00)
	2 (0.00, 5.00)
	0.244a

	SAS
	28 (25.00, 34.50)
	32.36 ± 9.21
	30.89 ± 7.33
	0.446c

	MUNSH
	18 (13.00, 22.25)
	18 (13.00, 22.00)
	19 (11.50, 24.00)
	0.546a

	ADL
	22 (20.00, 25.00)
	24.04 ± 4.39
	22.80 ± 3.80
	0.201c

	FAQ
	0 (0.00, 2.00)
	1 (0.00, 2.00)
	0 (0.00, 2.50)
	0.884a

	QoL-AD
	30 (27.00, 35.00)
	30.93 ± 5.88
	30.48 ± 7.02
	0.768c


Notes: MoCA, Montreal Cognitive Assessment; AVLT, Auditory Verbal Learning Test; STT, Shape Trail Test; VFT, Verbal Fluency Test; DST, Digit Span Test; BNT, Boston Naming Test; LSNS, Lubben Social Network Scale; BPNS, Basic Psychological Needs Scales; GDS, Geriatric Depression Scale; SAS, Self-Rating Anxiety Scale; MUNSH, Memorial University of Newfoundland Scale of Happiness; ADL, Activity of Daily Living; FAQ, Functional Activities Questionnaire; QoL, Quality of life-Alzheimer’s disease. Data are presented as the mean± SD or median (interquartile range) for continuous variables and numbers (%) for categorical variables. Bold data indicates P <0.05.
a Mann-Whitney test.
b Pearson 2 test.
c t-test.





Additional file 1: Table S7 Intra-group comparison of primary and secondary outcomes from intention-to-treat analysis at different time points
	
	
	Pairwise comparison of the intervention group
	
	Pairwise comparison of the control group

	Variables
	Comparison
	MD
	95% CI
	Bonferroni-corrected P-value
	
	MD
	95% CI
	Bonferroni-corrected P-value

	Primary outcome
	
	
	
	
	
	
	
	

	  MoCA
	T1 vs T0
	2.71 
	1.02 to 4.39
	<0.001
	
	1.28 
	-2.75 to 5.31
	1.000 

	
	T2 vs T0
	1.32 
	-0.47 to 3.12
	0.448 
	
	2.02 
	-2.25 to 6.30
	1.000 

	
	T2 vs T1
	-1.38
	-3.08 to 0.32
	0.253 
	
	-0.68
	-5.04 to 3.68
	1.000 

	Secondary outcome
	
	
	
	
	
	
	
	

	  AVLT immediate recall
	T1 vs T0
	2.84 
	0.11 to 5.57
	0.034 
	
	1.31 
	-0.80 to 3.42
	1.000 

	
	T2 vs T0
	2.80 
	-0.70 to 6.30
	0.281 
	
	1.71 
	-0.56 to 3.99
	0.401 

	
	T2 vs T1
	-0.04 
	-2.67 to 2.60
	1.000 
	
	0.40 
	-2.50 to 3.31
	1.000 

	  AVLT short-delay recall
	T1 vs T0
	0.51 
	-0.74 to 1.77
	1.000 
	
	0.45 
	-0.58 to 1.48
	1.000 

	
	T2 vs T0
	1.14 
	-0.22 to 2.51
	0.209 
	
	0.62 
	-0.73 to 1.98
	1.000 

	
	T2 vs T1
	0.63 
	-0.27 to 1.53
	0.607 
	
	0.18 
	-1.10 to 1.45
	1.000 

	  AVLT long-delay recall
	T1 vs T0
	0.53 
	-0.66 to 1.72
	1.000 
	
	0.52 
	-0.52 to 1.55
	1.000 

	
	T2 vs T0
	0.29 
	-0.89 to 1.460
	1.000 
	
	0.51 
	-0.78 to 1.80
	1.000 

	
	T2 vs T1
	-0.24 
	-1.16 to 0.67
	1.000 
	
	-0.01 
	-1.23 to 1.21
	1.000 

	  AVLT recognition
	T1 vs T0
	0.49 
	-0.86 to 1.83
	1.000 
	
	0.51 
	-1.10 to 2.12
	1.000 

	
	T2 vs T0
	-0.64 
	-3.83 to 2.54
	1.000 
	
	0.49 
	-2.73 to 3.70
	1.000 

	
	T2 vs T1
	-1.13 
	-4.35 to 2.09
	1.000 
	
	-0.03 
	-3.13 to 3.08
	1.000 

	  STT-A
	T1 vs T0
	-5.15 
	-18.42 to 8.12
	1.000 
	
	8.42 
	-14.53 to 31.36
	1.000 

	
	T2 vs T0
	4.10 
	-20.30 to 28.50
	1.000 
	
	18.77 
	-13.77 to 51.32
	1.000 

	
	T2 vs T1
	9.25 
	-13.45 to 31.95
	1.000 
	
	10.35 
	-15.62 to 36.33
	1.000 

	  STT-B
	T1 vs T0
	-35.91 
	-67.51 to -4.32
	0.013 
	
	-33.97 
	-98.40 to 30.46
	1.000 

	
	T2 vs T0
	6.25 
	-36.45 to 48.95
	1.000 
	
	-47.41 
	-104.34 to 9.52
	0.218 

	
	T2 vs T1
	42.17 
	4.77 to 79.56
	0.014 
	
	-13.44 
	-50.85 to 23.97
	1.000 

	  VFT
	T1 vs T0
	0.95 
	-0.91 to 2.81
	1.000 
	
	0.92 
	-0.99 to 2.82
	1.000 

	
	T2 vs T0
	-0.59
	-2.66 to 1.48
	1.000 
	
	0.75 
	-1.34 to 2.84
	1.000 

	
	T2 vs T1
	-1.54 
	-3.06 to -0.02
	0.045 
	
	-0.17 
	-1.99 to 1.65
	1.000 

	  BNT
	T1 vs T0
	0.81 
	-0.76 to 2.38
	1.000 
	
	-0.04 
	-1.85 to 1.77
	1.000 

	
	T2 vs T0
	1.42 
	-0.60 to 3.44
	0.594 
	
	0.84 
	-1.25 to 2.94
	1.000 

	
	T2 vs T1
	0.61 
	-1.28 to 2.49
	1.000 
	
	0.88 
	-1.32 to 3.08
	1.000 

	  DST
	T1 vs T0
	-0.08 
	-1.02 to 0.86
	1.000 
	
	-0.39 
	-1.44 to 0.67
	1.000 

	
	T2 vs T0
	-0.02 
	-0.89 to 0.85
	1.000 
	
	0.47 
	-0.46 to 1.41
	1.000 

	
	T2 vs T1
	0.06 
	-1.01 to 1.12
	1.000 
	
	0.86 
	-0.29 to 2.01
	0.426 

	  LSNS
	T1 vs T0
	0.26 
	-2.31 to 2.83
	1.000 
	
	-0.95 
	-4.69 to 2.78
	1.000 

	
	T2 vs T0
	0.48 
	-2.96 to 3.91
	1.000 
	
	-0.41 
	-4.01 to 3.20
	1.000 

	
	T2 vs T1
	0.22 
	-2.86 to 3.30
	1.000 
	
	0.55 
	-2.95 to 4.04
	1.000 

	  LSNS-family
	T1 vs T0
	0.10 
	-1.30 to 1.50
	1.000 
	
	0.10
	-1.85 to 2.04
	1.000 

	
	T2 vs T0
	-0.66 
	-2.67 to 1.35
	1.000 
	
	-0.29
	-1.89 to 1.30
	1.000 

	
	T2 vs T1
	-0.76 
	-2.51 to 0.99
	1.000 
	
	-0.39
	-2.18 to 1.41
	1.000 

	  LSNS-friend
	T1 vs T0
	0.11 
	-1.68 to 1.89
	1.000 
	
	-1.53
	-3.88 to 0.81
	0.830 

	
	T2 vs T0
	1.18 
	-1.12 to 3.49
	1.000 
	
	-0.11
	-2.84 to 2.62
	1.000 

	
	T2 vs T1
	1.08 
	-1.20 to 3.36
	1.000 
	
	1.42
	-1.29 to 4.13
	1.000 

	  BPNS
	T1 vs T0
	2.83 
	-5.77 to 11.43
	1.000 
	
	4.49
	-5.36 to 14.33
	1.000 

	
	T2 vs T0
	-3.99 
	-15.59 to 7.61
	1.000 
	
	4.62
	-5.44 to 14.68
	1.000 

	
	T2 vs T1
	-6.82 
	-16.31 to 2.66
	0.521 
	
	0.13
	-6.97 to 7.24
	1.000 

	  BPNS-autonomy
	T1 vs T0
	0.31 
	-2.70 to 3.32
	1.000 
	
	2.44
	-1.52 to 6.39
	1.000 

	
	T2 vs T0
	-2.17 
	-6.25 to 1.90
	1.000 
	
	-0.42
	-4.31 to 3.47
	1.000 

	
	T2 vs T1
	-2.49 
	-5.92 to 0.94
	0.500 
	
	-2.85
	-5.87 to 0.16
	0.082 

	  BPNS-competence
	T1 vs T0
	1.93 
	-1.40 to 5.26
	1.000 
	
	-0.64
	-3.96 to 2.68
	1.000 

	
	T2 vs T0
	1.67 
	-2.35 to 5.70
	1.000 
	
	4.12
	0.42 to 7.81
	0.016 

	
	T2 vs T1
	-0.26 
	-3.76 to 3.25
	1.000 
	
	4.76
	1.24 to 8.27
	0.001 

	  BPNS-related
	T1 vs T0
	0.91 
	-2.68 to 4.49
	1.000 
	
	2.46
	-1.58 to 6.51
	1.000 

	
	T2 vs T0
	-2.85 
	-7.29 to 1.59
	0.898 
	
	0.56
	-4.22 to 5.35
	1.000 

	
	T2 vs T1
	-3.75 
	-7.27 to -0.24
	0.025 
	
	-1.9
	-5.04 to 1.24
	1.000 

	  SAS
	T1 vs T0
	3.14 
	-1.22 to 7.50
	0.521 
	
	-2.47
	-6.57 to 1.63
	1.000 

	
	T2 vs T0
	6.12 
	1.44 to 10.79
	0.002 
	
	1.61
	-4.42 to 7.64
	1.000 

	
	T2 vs T1
	2.98 
	-1.71 to 7.66
	0.930 
	
	4.08
	-2.01 to 10.17
	0.739 

	  GDS
	T1 vs T0
	0.46 
	-0.85 to 1.77
	1.000 
	
	-0.38
	-1.91 to 1.15
	1.000 

	
	T2 vs T0
	1.47 
	-0.08 to 3.03
	0.081 
	
	0.95
	-0.63 to 2.52
	1.000 

	
	T2 vs T1
	1.01 
	-0.31 to 2.33
	0.368 
	
	1.33
	-0.62 to 3.27
	0.675 

	  MUNSH
	T1 vs T0
	0.57 
	-2.96 to 4.09
	1.000 
	
	1.57
	-3.18 to 6.31
	1.000 

	
	T2 vs T0
	-3.90 
	-9.23 to 1.43
	0.475 
	
	2.53
	-1.60 to 6.66
	1.000 

	
	T2 vs T1
	-4.47 
	-8.01 to -0.93
	0.003 
	
	0.96
	-3.07 to 4.99
	1.000 

	  ADL
	T1 vs T0
	-0.02 
	-1.84 to 1.79
	1.000 
	
	2.77
	0.22 to 5.32
	0.022 

	
	T2 vs T0
	-0.30 
	-2.74 to 2.14
	1.000 
	
	1.52
	-1.54 to 4.58
	1.000 

	
	T2 vs T1
	-0.28 
	-3.01 to 2.45
	1.000 
	
	-1.25
	-4.36 to 1.86
	1.000 

	  FAQ
	T1 vs T0
	0.01 
	-0.92 to 0.94
	1.000 
	
	-0.77
	-1.92 to 0.38
	0.757 

	
	T2 vs T0
	0.22 
	-1.11 to 1.55
	1.000 
	
	0.16
	-1.54 to 1.86
	1.000 

	
	T2 vs T1
	0.21 
	-0.96 to 1.37
	1.000 
	
	0.93
	-0.26 to 2.11
	0.323 

	  QoL-AD
	T1 vs T0
	3.37 
	3.37 to 3.031
	1.000 
	
	-2.38
	-5.31 to 0.55
	0.258 

	
	T2 vs T0
	-0.41 
	-3.60 to 2.79
	1.000 
	
	0.82
	-3.13 to 4.76
	1.000 

	
	T2 vs T1
	-3.78 
	-12.49 to 4.94
	1.000 
	
	3.2
	-1.02 to 7.42
	0.393 


Abbreviations: MD= Mean Deviation; CI, Confidence Interval; T0, Baseline; T1, 14-week; T2, 24-week follow-up; MoCA, Montreal Cognitive Assessment; AVLT, Auditory Verbal Learning Test; STT, Shape Trail Test; VFT, Verbal Fluency Test; BNT, Boston Naming Test; DST, Digit Span Test; LSNS, Lubben Social Network Scale; BPNS, Basic Psychological Needs Scales; SAS, Self-Rating Anxiety Scale; GDS, Geriatric Depression Scale; MUNSH, Memorial University of Newfoundland Scale of Happiness; ADL, Activity of Daily Living; FAQ, Functional Activities Questionnaire; QoL, Quality of life-Alzheimer’s disease. Bold data indicates P <0.05. 
Additional file 1: Table S8
[image: 图形用户界面

中度可信度描述已自动生成]CONSORT 2010 checklist of information to include when reporting a randomised trial*

	Section/Topic
	Item No
	Checklist item
	Reported on page No

	Title and abstract

	
	1a
	Identification as a randomised trial in the title
	1

	
	1b
	Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts)
	1

	Introduction

	Background and objectives
	2a
	Scientific background and explanation of rationale
	2-5

	
	2b
	Specific objectives or hypotheses
	5

	Methods

	Trial design
	3a
	Description of trial design (such as parallel, factorial) including allocation ratio
	5-6

	
	3b
	Important changes to methods after trial commencement (such as eligibility criteria), with reasons
	NA

	Participants
	4a
	Eligibility criteria for participants
	5-6

	
	4b
	Settings and locations where the data were collected
	5, 9

	Interventions
	5
	The interventions for each group with sufficient details to allow replication, including how and when they were actually administered
	6-8

	Outcomes
	6a
	Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed
	8-9

	
	6b
	Any changes to trial outcomes after the trial commenced, with reasons
	NA

	Sample size
	7a
	How sample size was determined
	6

	
	7b
	When applicable, explanation of any interim analyses and stopping guidelines
	NA

	Randomisation:
	
	
	

	 Sequence generation
	8a
	Method used to generate the random allocation sequence
	6

	
	8b
	Type of randomisation; details of any restriction (such as blocking and block size)
	6

	 Allocation concealment mechanism
	9
	Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the sequence until interventions were assigned
	6

	 Implementation
	10
	Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions
	6

	Blinding
	11a
	If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how
	6

	
	11b
	If relevant, description of the similarity of interventions
	NA

	Statistical methods
	12a
	Statistical methods used to compare groups for primary and secondary outcomes
	9-10

	
	12b
	Methods for additional analyses, such as subgroup analyses and adjusted analyses
	9-10

	Results

	Participant flow (a diagram is strongly recommended)
	13a
	For each group, the numbers of participants who were randomly assigned, received intended treatment, and were analysed for the primary outcome
	10-11, Figure 2

	
	13b
	For each group, losses and exclusions after randomisation, together with reasons
	10-11, Figure 2

	Recruitment
	14a
	Dates defining the periods of recruitment and follow-up
	5-6

	
	14b
	Why the trial ended or was stopped
	NA

	Baseline data
	15
	A table showing baseline demographic and clinical characteristics for each group
	Table 1

	Numbers analysed
	16
	For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups
	10-11

	Outcomes and estimation
	17a
	For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval)
	12-13

	
	17b
	For binary outcomes, presentation of both absolute and relative effect sizes is recommended
	NA

	Ancillary analyses
	18
	Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory
	12-13, Table 2-3, Additional file 1: Tables S6-S7

	Harms
	19
	All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)
	11

	Discussion

	Limitations
	20
	Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
	17

	Generalisability
	21
	Generalisability (external validity, applicability) of the trial findings
	15-17

	Interpretation
	22
	Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
	15-17

	Other information
	

	Registration
	23
	Registration number and name of trial registry
	2-3

	Protocol
	24
	Where the full trial protocol can be accessed, if available
	https://doi.org/10.1186/s12877-023-03896-0

	Funding
	25
	Sources of funding and other support (such as supply of drugs), role of funders
	19-20


Citation: Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT 2010 Statement: updated guidelines for reporting parallel group randomised trials. BMC Medicine. 2010;8:18. 
© 2010 Schulz et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up-to-date references relevant to this checklist, see www.consort-statement.org.




Additional file 1: Table S9
Consolidated criteria for reporting qualitative studies (COREQ): 32-item checklist

Developed from:
Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for interviews and focus groups. International Journal for Quality in Health Care, 19(6), 349-357.

	No.  Item 
	Guide questions/description
	Reported on Page #

	Domain 1: Research team and reﬂexivity 

	    Personal Characteristics 

	1. Inter viewer/facilitator
	Which author/s conducted the interview or focus group? 
	9

	2. Credentials
	What were the researcher’s credentials? E.g. PhD, MD 
	9

	3. Occupation
	What was their occupation at the time of the study? 
	9

	4. Gender
	Was the researcher male or female? 
	9

	5. Experience and training
	What experience or training did the researcher have? 
	10

	    Relationship with participants 

	6. Relationship established
	Was a relationship established prior to study commencement? 
	5

	7. Participant knowledge of the interviewer 
	What did the participants know about the researcher? e.g. personal goals, reasons for doing the research 
	9

	8. Interviewer characteristics
	What characteristics were reported about the interviewer/facilitator? e.g. Bias, assumptions, reasons and interests in the research topic 
	10

	Domain 2: study design 

	    Theoretical framework 

	9. Methodological orientation and Theory 
	What methodological orientation was stated to underpin the study? e.g. grounded theory, discourse analysis, ethnography, phenomenology, content analysis 
	5

	    Participant selection 

	10. Sampling
	How were participants selected? e.g. purposive, convenience, consecutive, snowball 
	9

	11. Method of approach
	How were participants approached? e.g. face-to-face, telephone, mail, email 
	9

	12. Sample size
	How many participants were in the study? 
	9

	13. Non-participation
	How many people refused to participate or dropped out? Reasons? 
	NA

	    Setting

	14. Setting of data collection
	Where was the data collected? e.g. home, clinic, workplace 
	9

	15. Presence of non-participants
	Was anyone else present besides the participants and researchers? 
	9

	16. Description of sample
	What are the important characteristics of the sample? e.g. demographic data, date 
	Additional file 1: Table S5

	    Data collection 

	17. Interview guide
	Were questions, prompts, guides provided by the authors? Was it pilot tested? 
	Additional file 1: Table S4

	18. Repeat interviews
	Were repeat interviews carried out? If yes, how many? 
	NA

	19. Audio/visual recording
	Did the research use audio or visual recording to collect the data? 
	9

	20. Field notes
	Were ﬁeld notes made during and/or after the interview or focus group?
	10

	21. Duration
	What was the duration of the interviews or focus group? 
	9

	22. Data saturation
	Was data saturation discussed? 
	9

	23. Transcripts returned
	Were transcripts returned to participants for comment and/or correction? 
	10

	Domain 3: analysis and ﬁndings 

	    Data analysis 

	24. Number of data coders
	How many data coders coded the data? 
	13

	25. Description of the coding tree
	Did authors provide a description of the coding tree? 
	13-15

	26. Derivation of themes
	Were themes identiﬁed in advance or derived from the data? 
	13-15

	27. Software
	What software, if applicable, was used to manage the data? 
	10

	28. Participant checking
	Did participants provide feedback on the ﬁndings? 
	10

	    Reporting 

	29. Quotations presented
	Were participant quotations presented to illustrate the themes/ﬁndings? Was each quotation identiﬁed? e.g. participant number 
	13-15

	30. Data and ﬁndings consistent
	Was there consistency between the data presented and the ﬁndings? 
	13-15

	31. Clarity of major themes
	Were major themes clearly presented in the ﬁndings? 
	13-15

	32. Clarity of minor themes
	Is there a description of diverse cases or discussion of minor themes?      
	13-15
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